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V l. An Account of federal Experiments concerning 
the (Running of Water in (Pipes , as it is retarded 
by Friction and intermixed Air , fome of which 
were made before the Royal Society on Thurfday 
the 5 th of May, 1726. With a Defcription of 
a new Machine , ivhereby Pipes may be clear’d of 
Air, as the Water runs along, without Stand-Pipes , 
or the help of any Hand. P>y the ReV. J. T 
Defaguliers, LL. D. F. R. S. 

H AVING found by feveral Experiments in 
fmall, that thro’ a long Pipe, Water wou’d 
not be difeharg’d in the fame Quantity by a great 
deal, as it wou’d be thro’ a fhorter of the Erne Bore, 
the Orifice being at the fame Depth under the Sur¬ 
face of the Water in a Refervoir: I made an Experi¬ 
ment upon a Pipe above 100c Yards in length, and 
of 1 >- Inch Bore, at his Grace the Duke of Chandos's 
Houfe at Cannons and found that the Quantity of 
Water given was much lefs (I think !i lefs) ‘than it 
ought to have been according to Monf. Mariotte s 
Rules j and that fomething more than the Friction, 
on Account of the Length of the Pipe, had retarded 
the Water j which I found fince to be Air confin'd in 
the eminent Parts of the Pipe. A full Account of 
this Experiment I publifh’d in my Notes upon Ma¬ 
riotte s Mouvement des Eaux , in the English franfla- 
tion, fome Years ago. 

Confidering this Matter again lately, I made the 
fallowing Experiment. Fig. 1. A is a Ve/fel contain¬ 
ing a Cubic Foot in the Infide, and always kept full 
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by means of the Pipe B running from a larger Velfel. 
CD, is a fhort Pipe of \ of an Inch Bore, two Foot in 
length, opening into the Bottom of the Ciftern A , 
and whofe Orifice D is always io Inches below the 
Bottom of A. 

OGEEEHF is another Pipe of the fame Bore, 
whofe Orifice F is likewife io Inches below the Bot¬ 
tom of A. This Pipe is 113 lards^long, lying a- 
long the Ground five Foot below A , except the de¬ 
pending Part 0 G, and the afeending Part HF. 

When F is flopped, and (A being kept full) the 
Water runs out at D, the Quantity of Water given 
is 19 Times more than when D is flopp’d, and the 
Water runs out at F. 

The Air confin’d in feveral Parts of the long Pipe, 
is the chief Reafon of this Difference. 

In order to get rid of the Air, which lodging in 
the Pipe, contrads its Bore, and thereby lelfens the 
Quantity of Water, which is to be deliver’d at the 
blue, I made feveral Experiments to find whereabouts 
the Air does lodge, the more eafily to let it out •, one 
of which was as follows. 

I took a Glafs Pipe as A B (Fig. 2.) of about one 
Inch in Diameter, 12 Foot in length from P to P j 
only the Parts A P and P B at the other End, were 
of Lead. Then pouring in Water at A, till it came 
up to B (^flopping the End G) the Air lodg’d in the 
eminent Parts of the Pipe at the Places mark’d CC, 
DD, and EE: But when the Water was fuffer’d to go 
out at G, the Air came forward towards G, and rook 
up the Spaces c c, A A, and e e, contracting the Bore of 
the Pipe r>s before, but flood forwarder in the Pipe, fo 
that it generally happen’d that the Space of Air began 
upon the upper part of the Eminence of the Pipe. 

N.B. The Glafs Pipe may be made of feveral 
Pieces join’d to each other, and to the Leaden Pipes 
T and 
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and Funnels, by Brafs Ferriis and Elbows, turning 
in all manner of Angles. Thefe are not reprefented 
here. 

If the Velocity of the Water is very great, the Ait 
will go even beyond the Eminence of the Pipe. 

To let out the Air from the Condud Pipes, which 
obflruds the Running of the Water, I recommend the 
Experiments which 1 made, and the Apparatus which 
I applied to a Wooden Condud Pipe of nine Inches 
Bore, which runs a Mile and an half from the Water 
Engine at Tork-Buildings to a Refervoir near Caven - 
dijh-fquare } the Surface of the Water in the Ciftern 
at the Water-houfe being fometimes 15, and fometimes 
20 Foot above the IlTue at the Refervoir. 

Upon a Part of the Pipe, fuch as AB (Fig 3.) I 
fix’d a Leaden Pipe DF of 2 Inches in the Bore, by 
means of 3 Ferrels,or fhort Communication-Pipesj the 
firft at D, juft beyond the Beginning of the Space CC, 
that us’d to be fill’d with Air in the running of the 
Water, the Second in the Middle of the Leaden Pipe, 
and the Third at the End of it ^ the Length of the 
Pipe itfelf being from 12 to 24 Feet, according to the 
Steepnefs of the Defcent, the fhorteft Pipe being fuf- 
ficient where the Defcent is very quick.From the Mid¬ 
dle of the Leaden Pipe above-mention’d (call’d a Ri¬ 
der from its being laid along on the Main or Condud 
Pipe) there goes another Leaden Pipe as EH, of the 
fame Diame er, riling all the Way very gently from 
E to the Cock H, and fo on to /; becaufe, if there 
was the lead Defcent, Water wou’d lodge in it. 

Now, when the Water runs from A to B, the firft 
Ferril 7 ) will catch the Air as it runs, fo as to let it 
out at I, if the Cock H be open, fometimes without 
going toG or to C. But if the Cock had not been open’d, 
till the Water bad pafs’d thro’ the Part AB of the 
Pipe, the A r wou’d lodge in the Space C C, and be 
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difcharg’d upon the opening of the Cock. After the 
Cock has been fhut, when no more Air comes, and 
Water fucceeds, after foire time, Air will extricate it 
felf out of the Water and come up to CC, or if it 
comes from the Parts of the Pipe towards B, it will 
rife contrary to the Current of the Water quite up to 
C and fo go out at the Pipe E H, when the Cock is 
open’d again. 

As after the firfl: Difcharge of the Air, it cannot 
be known when more Air is got into the Pipe, unlefs 
by opening the Cock, which wou d require one Man 
to attend each Cock conftantly, and occafion a wafte 
of Water at every turn of ths Cock, unlefs when Air 
happens to be in the Pipe } it was propos’d to contrive 
a Valve that fhou’d open to let out the Air, and (hut 
again when the Water came:, and an inverted L’rafs 
Clack or Valve fhutting upwards, and failing down 
by its own Weight, with Cork fix’d to the Under-fide 
of it to help it to rife when the Water came, wa^ men¬ 
tion’d as fit for the Purpofe by fotne of the Perfons 
that I was talking with about ir. But we rejected that 
Propofal; becaufe, when fuch a Valve has been fhut 
fome time, if Air fhou’d extricate itfelf from the Wa¬ 
ter, itwou’d be denfe Air, whofe Force being equal 
to that of a Pillar of Water 30, 60, 80 or more Feet 
in height, it wou’d keep the Valve fhut as well as the 
Water did before, tho’ the Air at firft cou’d not fhut 
the Paid Valve. 

Atlaft, afterfeveral Thoughts, we contriv’d a Ma¬ 
chine which exadtly anfwers the Purpofe, and is very 
limple • therefore it will be of general Ufe. 

The Defcription of it is as follows. 

In the fourth Figure G is a Section of the Main or 
Conduct Pipe, with Water up to G, and Air above ir, 
A B being an horizontal Line touching the Top of the 
Paid Pipe : EHI is the Leaden Pipe defcrib’d above, 

and 
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andmark’d with the fame Letters as in the third Figure s 
reaching from the Pipe in the Street to the Side of an 
Houle, or to the Side of one of the Pofls that are fet 
up to keep off Coaches from the Foot-way. The Ma¬ 
chine is the Box if made of Call-Iron, fix’d to the Lead¬ 
en Pipe at 7 , with a thin Door of Plate-Iron, moving 
on Hinges, and made to lock at D. This Box Hands 
in the Street out of the way of Palfengers, with its 
Bottom fix’d to a Plank in the Pavement, fo as not 
to be damag’d by a final! Shock or any chance Blow. 

The feveral Parts of the Machine are the following. 

Figure 5 j 7 / N is an Iron Plate about an Inch thick, 
with 4 Holes at 1,2,3, 4, of about an Inch Diameter, 
quite thro’ the Plate, to let thro’ 4 Screws, fuch as a , 
OO is a Face, or flat Ring rais’d out of the whole 
Stuff, and prominent about of an Inch, ground, 
or turn’d to a true Flat. 5. Is an Hole of about if 
Inch Diameter, to receive the Nofe of a Cock, which 
is put thro’it, Hopping with a Shoulder or Flaunch 
fcrew’d within the Circle O O by 4 other Screws 
mark’d with large Points round the Hole 5. 

Fig. 6 NNis. the fame Plate feen Edge*wife. 

M is the Air-Cock fcrew’d to the Paid Plate thro’ 
the Flaunch of its Pipe at m n , having its Key 6,1 o, fat¬ 
ten’d to a Rod of about f an Inch Diameter of the Fi¬ 
gure 6, 7, 8, 10, having a Shank one Foot long, 8, 9 
join’d to a Buoy or hollow Copper Ball L, which Ball, 
when the Paid Shank is in an horizontal Situation, 
keeps the Cock fhut y but falling, by its own Weighr, 
when not fufiain’d by the Water, opens the Cock by 
means of the Rod 8, 9, as may be feen in Figure 7, 
where the Plate N N is {'crewd to the Box, and the 
prick’d Line M L thews the Surface of the Water 
coming into the Box thro’ the gre:<tCock and Leaden 
Pipe Ely foasto make the Balt L float with its Shank 
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in the horizontal Situation 8, 9 ; but when more Air 
comes in to drive the Water down the Pipe I, the 
Buoy will fall to /, and its Shank coming down to 10, 
11, will open the Air Cock M, and let out the Air 
(tie its Denlity what it will) till it be all difcharg’d, 
and the Water is again got up to M L, and has rais’d 
up the Buoy to L. 

N N is the Fore-part of the Box with its Hole, to 
which the Plate of Fig. 5. is fcrew’d. 

It is eafily conceiv’d, that the Cock H mu ft always 
be left open; that the End of the Pipe I is fcrew’d to an 
Hole in the Bottom of the Box by means of Screws at 
r r j that there are oil’d Leathers at the Heads of all the 
Screws, and likewife upon the Plate NN, to-make the 
Face O O of Fig. 5. apply it felf clofe to the Fore-part 
of the Box if (Fig. 8 ) which has an Hole at OO to 
take in the Buoy and Cock of Figure 6 , the Screws at 
1, 2, 3,4, which have their Heads within the Box, and 
their Nuts fuch as b (Fig. 5.J fcrew’d on, when the 
Plate ifi'/is apply’d j and that the whole Box, thus 
fitted is made Air-tight. 

Z) in Figure 4. and D D in Fig. 7. reprefent an Iron 
Door, to cover the Mouth of the Air-Cock from ex¬ 
ternal Injury, and is punch’d full of Holes to let out 
the Air freely. 

This Machine, which from its Make, we call’d a 
Jack in a Box, will be ufeful wherever Water is to 
be convey’d a great way in Pipes ^ and fince I was 
not the foie Contriver of it, 1 ought in juftice to thofe 
that join’d their Thoughts with me, to acquaint the 
Publick, that the Box is the joint Invention of Mr. 
Richard Jones, Mr. James King , Mr. Thomas New¬ 
comen, Mr. Jofeph Hornblower, his Operator, and 
my felf 
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